Article word count (excluding abstract, tables, figures and references) = 2993 2 ABSTRACT Objective: To determine the effect of exercise interventions on fear of falling in community-living people aged ≥65 years.
area.
INTRODUCTION
One third of over 65 year olds fall once or more annually [1] . Falls result in injury, hospitalisation, disability and loss of independence in older people [2] . Fear of falling can be defined as a persistent feeling related to the risk of falling during one or more activities of daily living. It encompasses a range of constructs including falls self-efficacy, balance confidence and worry or concern about falling [3] . Amongst older people, about one in three without a falls history and about two in three with a falls history report some fear of falling [4] . Fear of falling can be associated with reductions in physical and social activities and negative impacts on quality of life [4] . High levels of fear of falling can increase the risk of future falls, whilst low levels can be protective for falling, irrespective of the presence of balance impairments [5] . Therefore, in addition to improving balance, it is important to understand how fear of falling can be reduced.
Several interventions have been shown to reduce fear of falling [6] [7] [8] [9] [10] with multifactorial interventions, including physical and behavioural components, being most successful [6, 9, 10] . Behavioural components usually comprise strategies to reduce catastrophic thinking and fear-related avoidance behaviours [9, 10] , whilst physical components usually comprise falls prevention exercise programmes [6] [7] [8] .
However, multifactorial programmes are not always feasible or preferred by older people. Exercise interventions may be the most promising single intervention [11] as there is evidence they can reduce falls [12] , improve gait and balance [13] , increase ability to get up following a fall [13] and improve mood [14] . Through these mechanisms, exercise may reduce fear of falling and enable performance of more daily activities without falling, leading to a more positive appraisal of ability to maintain balance [15] .
Numerous exercise intervention studies in community-living older adults have reported their effect on fear of falling. Two narrative systematic reviews found multifactorial fall prevention interventions with exercise as a main component were effective in reducing fear of falling [11, 16] , as were home based-exercise and community group-based Tai Chi [16] . The objective of our review was to evaluate the effect of exercise interventions on fear of falling in community-living older adults. Our meta-analyses add to previous narrative reviews by updating the evidence and quantifying the effect of exercise interventions. Our review was undertaken as a Cochrane systematic review and full details are reported in the published review [17] . The protocol is available from http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009848/full.
METHODS

Criteria for considering studies for this review
Study design
We included randomised and quasi-randomised (e.g. alternate allocation) controlled trials. Cluster allocated studies were included if they had ≥3 clusters per treatment arm.
Participants
We included trials with a majority of participants aged ≥65 years and community- 
Outcome measures
We included trials assessing fear of falling as a primary or secondary outcome, measured using: (7 August 2013) , and reference lists of relevant reviews [11] [12] [13] 16 ] and of our included trials. Published, unpublished and ongoing trials were identified by contacting authors, experts in the field and the Falls and Bone Section of the British Geriatrics Society.
Data collection
Pairs of reviewers independently assessed titles, abstracts and full texts of potentially eligible articles against inclusion criteria. We used a hierarchy of reasons for exclusion, based in turn on: study design, participants, interventions and outcomes. Pairs of reviewers independently extracted data using a standard form, and used the Cochrane tool to assess risk of bias [27] . Disagreements were resolved by referral to a third reviewer. Trial authors were contacted for clarification where necessary and to obtain missing data. We used risk of bias assessments to judge the quality of the evidence and interpreted findings in light of this.
Data synthesis
We estimated risk ratios with 95% confidence intervals (CI) for binary outcomes.
For continuous outcomes, we estimated standardised mean differences (and 95% CI) (SMDs, being the difference in means for a particular trial divided by the within group standard deviation) since different measures were reported or the same measure was reported in different formats. If means and standard deviations (SDs)
were reported for change from baseline scores, we entered these in preference to follow up means. Where a SD of zero was reported for the FES score a we replaced this with 0.00001.
For cluster-RCTs we adjusted standard errors (SEs) of SMDs using the square root of the design effect with an intraclass correlation coefficient (ICC) of 0.02 [28] . Raw data were entered into meta-analyses. For cross-over trials we used outcome scores before the cross-over. If trials reported more than one intervention meeting inclusion criteria, we combined results from intervention arms in meta-analyses.
Comparisons were made separately for each intervention arm, where appropriate, for subgroup analyses. Some trials measured fear of falling at multiple time points.
We undertook meta-analyses (a) immediately post intervention (at the point of completing the intervention), (b) short-term follow-up (<6 months post intervention) and long-term follow-up (≥6 months post intervention). Most fear of falling scales used a higher score to represent less fear. Where scales used higher scores to represent greater fear, we multiplied mean scale scores by -1 to ensure scales pointed in the same direction.
Where SDs were not reported but 95% CI were, we divided the CI width by 3.92 and multiplied by the square root of the sample size. We did not impute missing values. Heterogeneity between effect sizes was assessed by inspection of forest plots, the χ² test for heterogeneity (P <0.1) and the I² statistic. If there was no statistical heterogeneity we combined effect sizes using fixed-effect models, otherwise we used random-effects models. Where there were more than 10 studies we assessed publication bias using funnel plots and Egger's test.
Where a minimum of two trials existed, we undertook pre-defined subgroup analyses, assessing statistical significance through overlap of 95% CI and the test for subgroup differences in Review Manager software[29]:
1. Exercise characteristics: (a) type classified using the ProFaNE taxonomy We conducted four sensitivity analyses: (a) using ABC scores rather than FES scores for trials using both scales (b) removing one trial that had a much greater effect size than other trials, (c) varying the ICC for adjusting cluster RCTs and (d) restricting to trials with >80% participants followed up.
Ethical approval
Ethical approval was not required. Figure 1 shows the process of trial selection. A total of 916 citations were identified from bibliographic databases and an additional 130 from other sources. Full texts were obtained for 209 articles, of which 30 trials (from 53 articles) were included.
RESULTS
[Insert Figure 1 here].
Description of studies
The characteristics of included trials are shown in table 1 online. The 30 trials included a total of 2878 participants with mean ages ranging from 68 to 85 years.
Women comprised more than 50% of participants in 24 (80%) trials. Twelve (40%) trials recruited participants at increased falls risk, of which three (10%) also recruited those with a fear of falling. Twenty six (87%) trials came from higher income countries, most commonly Australia (n=8) and the USA (n=7).
Twenty nine (97%) trials were RCTs (including two cluster-RCTs and two cross-over trials) and one was a quasi-randomised trial. Reducing fear of falling was the primary aim in seven (23%) trials. Five trials had more than one intervention arm, with a total of 36 interventions, of which nine (25%) were 3D (Tai Chi, Yoga); 19
(53%) were gait, balance, coordination and functional tasks; and eight (22%) were strength and resistance based interventions. Most (n=27, 75%) were supervised interventions and just over half (n=20, 56%) were delivered to groups. Most interventions were delivered for ≤12 weeks (n=22, 61%) with 19% (n=7) each delivered over 13-26 weeks and >26 weeks. Most (n=32, 89%) exercises were to be performed 1-3 times/week with only 11% (n=4) to be performed ≥4 times/week (Table 1 online) .
Risk of bias in included studies
Risk of bias assessment is shown in Table 1 . The risk of bias was low in few trials:
random sequence generation (n=12,40%), allocation concealment (n=2, 7%), attrition bias (n=17, 57%), selective reporting (n=1, 3%) and other potential sources of bias (n=4, 13%). Participants were not blinded to treatment group allocation and outcomes were self-reported, so all trials were judged at high risk of performance and detection bias. Full details of the risk of bias assessment are given in the published review [17] .
[Insert Table 1 here].
Effect of exercise interventions on fear of falling
The data used in the meta-analysis is shown in online 
Studies not included in the meta-analysis
Six trials (666 participants) were not included in the meta-analysis due to using single item measures 
Publication bias
The funnel plot (Figure 1 online) 
DISCUSSION
Main findings
Exercise interventions are associated with a small to moderate reduction in fear of Our analyses included a range of measures of fear of falling, which measured varying concepts (fear of falling, falls efficacy, balance confidence and concern about falling). The heterogeneity of measurement outcomes for fear of falling is well documented along with their strengths and limitations [3] . This may have contributed to the statistically significant heterogeneity in our analyses, adding to our difficulty in drawing conclusions from our findings. We did not find significant subgroup differences between measures, but power will have been limited by small numbers of trials in subgroups. Many included trials did not measure fear of falling as a primary outcome, so searches may not have identified trials that measured, but did not report fear of falling. We attempted to minimise this by contacting authors where trials met other inclusion criteria but did not report fear of falling as an outcome measure. We also contacted authors of included trials to obtain unpublished data, successfully obtaining data for seven trials. i-o .
Comparisons with existing research
Our finding that the effect of interventions did not vary with type of exercise are consistent with a narrative review evaluating interventions aimed at improving balance confidence in older adults which found most effective interventions included an exercise component [11] . In contrast, a second narrative systematic review
[16]concluded that community-based Tai Chi and home-based exercise interventions reduced fear of falling in community-living older people, but community-based group exercise and computerised balance training did not.
Differences in our findings may reflect the inclusion of more trials in our review and our use of meta-analysis.
Implications for practice and research
Previous meta-analyses show exercise interventions are effective in reducing falls amongst community-living older people. Our review suggests such interventions probably also reduce fear of falling to a small to moderate degree immediately after the intervention. 
